In this paper, using fixed point methods, we prove the generalized Hyers-Ulam stability of homomorphisms in C * -algebras and Lie C * -algebras and of derivations on C * -algebras and Lie C * -algebras for an m-variable additive functional equation. MSC: Primary 39A10; 39B52; 39B72; 46L05; 47H10; 46B03
Introduction and preliminaries
The stability problem of functional equations originated from a question of Ulam [] concerning the stability of group homomorphisms:
Let (G  , * ) be a group and let (G 
, d) be a metric group with the metric d(·, ·). Given > , does there exist a δ( ) >  such that if a mapping h : G  → G  satisfies the inequality d(h(x * y), h(x) h(y)) < δ for all x, y ∈ G  , then there is a homomorphism H : G  → G  with d(h(x), H(x)) < for all x ∈ G  ?
If the answer is affirmative, we say that the equation In this paper, using the fixed point method, we prove the generalized Hyers-Ulam stability of homomorphisms and derivations in Lie 
of homomorphism H(x * y) = H(x) H(y)
for all μ ∈ T  := {ν ∈ C : |ν| = } and x  , . . . , x m ∈ A.
Recall that a C-linear 
for all x ∈ A, then there exists a unique homomorphism H : A → B such that
for all x ∈ A.
Theorem . []
Let f : A → B be a mapping for which there are functions ϕ :
Recall that a C-linear mapping δ :
In 
Theorem . [] Let f : A → B be a mapping for which there are functions
for all x ∈ A, then there exists a unique derivation δ :
Theorem . [] Let f : A → B be a mapping for which there are functions
for all x ∈ A, then there exists a unique derivation δ : A → A such that
Stability of homomorphisms in Lie C * -algebras
A C * -algebra C, endowed with the Lie product
Throughout this section, assume that A is a Lie C * -algebra with a norm · A and B is a and
for all x ∈ A, then there exists a unique Lie C * -algebra homomorphism H : A → B such that
for all x ∈ A. http://www.journalofinequalitiesandapplications.com/content/2013/1/415
Proof By the same method as in the proof of Theorem ., we can find the mapping H : A → B given by
for all x ∈ A. Thus it follows from (.) that
for all x, y ∈ A, and so
H [x, y] = H(x), H(y)
for all x, y ∈ A. Therefore, H : A → B is a Lie C * -algebra homomorphism satisfying (.).
This completes the proof. for all x ∈ A, then there exists a unique Lie C * -algebra homomorphism H : A → B such that
Corollary . Let  < r <  and θ be nonnegative real numbers. If f : A → B is a mapping such that
Corollary . Let r >  and θ be nonnegative real numbers. If f : A → B is a mapping such that
for all μ ∈ T  and x  , . . . , x m , x, y ∈ A, then there exists a unique Lie C * -algebra homomor-
Proof The proof follows from Theorem . by taking
for all x  , . . . , x m , x, y ∈ A and putting L = m -r .
Stability of derivations in Lie
Throughout this section, assume that A is a Lie C * -algebra with a norm · A . and
for all x ∈ A, then there exists a unique Lie derivation δ : A → A such that
Proof By the same method as in the proof of Theorem ., there exists a unique C-linear mapping δ : A → A satisfying (.). Also, we can find the mapping δ : A → A given by
for all x ∈ A. Thus it follows from (.), (.) and (.) that
for all x, y ∈ A. Thus δ : A → A is a Lie derivation satisfying (.). 
Corollary . Let  < r <  and θ be nonnegative real numbers. If f : A → A is a mapping such that
D μ f (x  , . . . , x m ) B ≤ θ · x  r A + · · · x m r A , f [x, y] -f (x), y -x, f (y) A ≤ θ · xf [x, y] -f (x), y -x, f (y) B ≤ ψ(x, y),
